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ABSTRACT
The potential of four fungi associated with vermicast namely; Aspergillus niger, Rhizopus
stolonifer, Aspergillus fumigatus and Rhizo mucorpusillus as sources of single cell protein using
banana fruit peel as substrate was evaluated in the present study. After 20 days of SSF, the
proximate compositions of banana fruit were affected wherein both increment and reduction
were recorded. Results showed that among the four fungi tested, A. niger and R. Stolonifer are
the best for the production of single cell protein which led to significant increase in the crude
protein content of banana fruit peel and caused the reduction in moisture content, increase in
ash content, crude fiber and crude fat of the substrate.
Keywords: banana fruit peel - crude protein - fungi
INTRODUCTION
Banana is one of the most important

of banana fruit peel such as bio-fuel

and common agricultural crops grown in

production, bio-sorbents, pulp and paper,

almost

cosmetics, energy related activities, organic

all

tropical

countries

[1,

2].

Meanwhile, vast production of banana also

fertilizer,

environmental

clean-up

and

leads to tons of banana fruit peel as waste.

biotechnology related process has already

Banana fruit peel is proven to have medicinal

been explored [3, 4]. Accordingly, vitamins,

properties and various industrial applications

minerals, source of starch, crude protein,
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crude fat, polyphenols, carotenoids which

vermicast. After which, these were sub

can be attributed to its and antioxidant

cultured using a Potato dextrose agar.

properties of banana fruit peel [5, 6].

Meanwhile for the preparation of

This present study, aimed to enhance

substrate, banana fruit peels were washed cut

the nutritional attributes of banana fruit peel

into small pieces and was sun dried. Then it

by enriching with fungal organisms isolated

was pulverized using an osteorizer.

from vermicast which would lead further to

hundred (100) grams of dried banana fruit

utilization of both substrate and the fungal

peel was placed in wide mouth culture bottles

isolates. Microorganisms vary greatly from

and distilled water was added to the substrate

one to another in their ability to produce

to obtain 60-65% moisture content. It was

enzymes [7, 8].Fungi are also used to

then covered with plastic and sterilized at 15

produce

psi at 121oC for 30 minutes.

industrial

chemicals,

including

citric, malic and lactic acids and industrial

Solid State fermentation

enzymes such as lipase, cellulase and
amylase

[9].Thus

the

conversion

of

One

Sterilized substrates were inoculated
with

a 10-mm-diameter of fungal mycelia.

biodegradable and underutilized waste into a

Then it was covered with plastic and were

useful substrate as source for the additional

allowed to ramify for 20 days at room

proteins produced by the fungi which would

temperature. After which, the culture was

help us to be free from animal food

sterilized at 15 psi at 121oC for 1 hour and

deficiency and helps solve the global food

was air dried for seven days. The proximate

scarcity and deficiency successfully.

composition of the fungal enriched banana

MATERIALS AND MATHODS

fruit peel were determined at Lipa Quality

The production for single cell protein

Control Center, Bocaue Bulacan. Data were

was carried out following the procedures of

analyzed using analysis of Variance, and

Ganado et al, [10] Valentino et al [11] with

means were compared with T-test.

some modifications

RESULTS and DISCUSSIONS

Preparation of fungal inoculants and
subtrates
The fungal isolates were obtained
from the collection of fungi associated with

This study was conducted to determine
the potential of fungi associated with
vermicast

namely:

Aspergillus

niger,

Rhizopus stolonifer, Aspergillus fumigatus
and Rhizo mucorpusillus in the production of
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single cell protein by increasing the crude

Moisture, Ash, Crude Fat and Crude

protein content of the banana fruit peel and

Fiber Content of Fungal Enriched Banana

the proximate composition of fungal enriched

Fruit Peel

banana fruit peel.

Proximate composition of the treated and
untreated

Crude Protein Content

banana

fruit

peel

was

also

Results showed that R. stolonifer

evaluated including the moisture content, ash

treated banana fruit peel had the highest CPC

content, crude fat content and crude fiber

of 6.29% followed by A. niger treated banana

content. Table 3, shows the corresponding

fruit peel of 5.88%.Whereas reduction in

values for the proximate composition of the

CPC was observed when banana fruit peel

banana fruit peel treated fungi.

were treated with R. pusillus and A.
fumigatus

with

4.05%.

treated banana fruit peel obtained the highest

Additionally, for the percentage increase in

moisture of 38.62% followed by R. pusillus

CPC, only R. stolonifer and A. niger

treated banana fruit peelof36.34%, whereas,

registered percentage increment of 10.73%

A. niger and R. stolonifer treated banana fruit

and 3.52%, respectively and reduction of -

peel had the lowest moisture content of

28.64% and -27.11% when treated with A.

13.60% and 12.37%, respectively. The

fumigatus and R. pusillus were recorded.

change in moisture content is indicative of

These

the proteolytic activity of the tested fungal

coincides

4.14%

with

and

For the moisture content, A. fumigates

several

studies

involving R. stolonifer [12] which is caused

organisms [20, 21, 22].

by the ability of fungal organisms to secrete

Meanwhile, the highest ash content

enzymes in the likes of amylases, xylanases,

was noted in A. niger treated banana fruit

cellulases; hydrolytic activities and increased

peel with 12.30% followed by R. Stolonifer

fungal biosynthesis [13, 14]. Also, utilization

treated banana fruit peel with 12.01% while

of starch as carbon source which caused

R. fumigatus and R. Pusillus treated banana

hydrolysis of starch to glucose and could

fruit peel recorded 8.35% and 8.28% (Table

cause synthesis of fungal biomass. [15, 16,

3).High amount of ash is proportional to the

17]. Meanwhile, the crude protein content is

amount of macrominerals in banana fruit peel

influenced by the mount of nitrogen present

and it is inversely proportional to the reduced

and the fungal growth in the banana fruit

amount

of

organic

compounds

during

peel[18, 19].
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bioconversion process [23, 24, 25, 26, 27,

fruit peel with 9.32 % and 8.32% ,

28].

respectively. The increase of crude fiber can
Evaluation of crude fat content of

be attributed to the synthesized fiber by

fungal treated banana fruit peel showed that

microorganisms [31, 32] while the decreased

R. stolonifer treated banana fruit peel had the

in crude fiber contents could be attributed to

most crude fat content with 12.43% followed

the excretion of extracellular enzymes for

by A. niger treated banana fruit peel with

degrading fibers [33]. Also, synergistic

11.21% while A. fumigatus and R. pusillus

interactions due to secretion of various

treated banana fruit peel had the least fat

enzymes

content with 7.90% and 7.88% (Table

polysaccharides resulted to the observed

3).Reduction in

change in the amount of crude fiber content

crude fat, is due to the

production of lipolytic enzymes by the

that

degrade

complex

[34].

fermenting organisms which hydrolyzed fats

In totality, A.niger and R. stolonifer

in the sample to glycerol and fatty acids[29,

increased the crude protein content of the

30].

banana fruit peel which led to the decrease in
Finally for the crude fiber content, R.

moisture, increase in ash content, crude fiber

Stolonifer treated banana fruit peel had the

and crude fat. Meanwhile, A. fumigatus and

highest fiber content with 12.81%, and

R.pusillus caused the reduction of the crude

reduced crude fiber content were noted in A.

protein content of the substrate which

niger treated banana fruit peel with 10.61 %,

corresponds to the increase of moisture,

R. pusillus and A. fumigatus treated banana

reduction in ash, crude fiber and crude fat.

Table 1: Crude protein content of fungi treated banana fruit peel
Treatments
Control (Uninoculated banana peel)
A. niger- treated banana fruit peel
R. stolonifer- treated banana fruit peel
A. fumigatus- treated banana fruit peel
R. pusillus- treated banana fruit peel

Crude Protein Content

% Change in Crude Protein
Content

5.68
5.88ns
6.29ns
4.05*
4.14ns

3.52
10.73ns
-28.64*
-27.11ns

*Significantly different **Highly significantly different ns- no significant difference
Table 2: Mean percentage of proximate composition of enriched banana fruit peel
Treatments
Moisture
Ash
Crude fat
Control (Uninoculated banana fruit peel)
13.87
11.46
11.00
A. niger- treated banana fruit peel
13.60ns
12.30ns
11.21ns
R. stolonifer - treated banana fruit peel
12.37*
12.01ns
12.43*
A. fumigatus- treated banana fruit peel
R. pusillus- treated banana fruit peel
*Significant compared to control

38.62**
8.35*
7.88*
36.34**
8.28*
7.90*
**Highly significant compared to control

Crude fiber
11.17
10.61*
12.81ns

8.32*
9.32ns
ns-no significant
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waste as adsorbents for the removal

CONCLUSION
Based on the results of the study it

of iron from aqueous system. Journal

can be concluded that R. Stolonifer and A.

of

niger

Chemistry, 2(3), 1-12.

significantly increased the crude

protein of banana fruit peel, thus their

Environmental

Analytical

[5] Mohapatra, D., Mishra, S. & Sutar, N.

potentials as source of single cell protein.

(2010). Banana and its by-product
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